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Progress Keport 
RAPER-VAPOR TRANSMISSION IN REFRIGERAT 
October 1 te December 31, 1952 


Construction of the apparatus for the measurement of water-vapor 
transmission through warehouse panels was continued. 

Several nozzle shapes were investigated to determine the shape for 
maximus air flow through @ rubber hose from the werm side heater duct to 
the buwidifter hanging from the rotatable cantilever weighing device. 

A suitable nozzle was constructed and installed. (See sketeh of previous 
Progress Report Ho. 1995.) 

+ Qwo unite of "Pwindow” windows were installed in the warm side of 
the apparatus and in the desiccant box to facilitete reading of the dial 
geane- 0: Sian wenden. atiiltes;i:: 9 

Flexible hoses connecting the cold chamber and the desiccant box 
were insulated, vapor-preofed and installed. A tlower was installed to 
cirevlate air from the cold box to the desiccant box. Preliainary air 
flow measurements were made and the heat gain to the desiccant box was 
desiccant box was teo large se an euxiliary cooling coil was installed 
in the box and connected to the present refrigeration systen. 

A solenoid-operated hose clamp was designed, constructed and 
installed. The hose clamp controle the flow of air to the humidifier. 

Calibrations for a new potentiometer, standard cell, watthour meter 
and the copper-constantan thermocouple wire were obtained. Tables of 
ent versus teapersture in steps of 0.1 degree F for a range of -40 degrees 
¥ to 135 degrees ¥ were calculated, based on the calibration of the wire. 
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The uniferaity of the wire wae checked by measuring the euf of three 
thermocouples made fron samples of vire taken fron the ends and the 
aidéle of @ 5-pound roll. The thermocouples checked each other at steam 
and ice senperkeures indicating good wenden ty af the wire. 

The results of water ‘vapor perueance determinations on the poly- 
on files used in the construction of he apparatus were ‘Feceived 
ana ere as follows: ‘ | iv 

" "0,002 in. ‘xtoknete - _ 8. 23 perme* 

a @. 00k oy ‘thickness * ' 6.038 perns 

* Perm = ane grain per 8: square tout par hour per inch of He. 

A neeting ‘was held of Section personmel and a representative of the 
Office of The ster General. The seope, conditions of test and 
the type of test panels to be meacured were discussed. Some preliminary 
designs of test panels were developed. 

A visit was made to American Instrument Company, Silver Spring, Ma. 
to examine huaté@fty-neasuring equipment and wiring similar to those on 
measuring humidity inside of building sections were discussed. 

A short talk wae given ‘on the construction and proposed operation 
of the apparatus for the measurement of vater vapor transmission to 
representatives of the Office of The Quartermaster General and the 
University of Minnesota. , | 

“A eontrel boaré for the app 
6 and@ Yeference junctions for sixty-six temperature measure- 
ments were installed in the apparatus and on the control board. 

"fhe design of the apparatus is complete and the construction phase 
of the apparatus is 90% complete. Some delay was experienced in the 
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# was designed and partly constructed. 
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procurement of instrumentation, — At the close of the quarter all but 
one instrument was on hend and that dustrusent has been prouigea in a 
week. Completion of the construction aud the start of the calibration 
“of the apparatus 1s expected to begin in Fevruary. ' 
wind the rapes’ of Me, Feiluer of the Office of the Guarterngster 
, Sener, datat ed drawings of the rotatable cantilever weighing device 
were prepared and ere being transnittee with thie report. ‘Ihe 
deflection of the contilever beara under doad is directly proportional 
bo the load on the bean and follows a formule 


L = length of beam, inches . 

# = méulus of elasticity (approx. i9 x 10° pei) 
| i = Moment of Inertia, tn' 
@ince the deflection is Linearly proportional to the load, provided the 
maximum stress an the bar does not exceed the elestic limit, internediate 
loads and defleetious cen be calculated by interpolation if the 
deflections under two kmown joada are determined. ach of the bars used 
for the weighing device is dimensioned eo that its deflectios under 
naxioum load is about 0.00 inch. A diel gage with 0.0001 inch cradua- 
parts, so that loads on tae bar can be measured with an accuracy of 
about 1/100 of the difference between the maxiwua and ainigum loads 

» placed on the bar. A dial gage was selected for this purpose, instead 
of en electrical strain gage or similar device because its deflection 
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indications sre not subject to change with time. A suiteble gage, 
Model, B-21, was purchased from Federal Products Corporation, 1144 wady 
Street, Providence 1, 2. IT. | : 

_ Berylifum copper was chosen for the cantilever because of ite 
properties of high proportional elestic init (70-0,000 pei), small 
hysteresi¢, and a comparstively straight stress-strain curve. The 

oration, Reading, Pa., and Were heat treated one hour at 660 degrees 
F upon the advice of Mr. J. T. Richards, Development Engineer, for the 


stress in each bar would not exesed half 
ef the elastic limit of the metal, to provide « safety factor of two or 
more, under the waximun design load, the stress was a: 
the formula 


maputed. by means of 


S = we/t 
where S = Bending stress, pai 


ding Moment, in-1b 
@ = Distance from the neutral axis, inches 
I = Moment of Inertia, in® 
The two welghing devices were assembled and the performance of two 

of the cantilever bars under losd was investigated. Tt was found during 
experiaental measurenents that the loed deflection curves of the assembled 
Gevices closely approximated straight lines over the working lead range, 
but that a elight vibration of the system was necessary to assure 
reproducibility of dial gage readings by overcoming its frictional 


resistaace. A doorbell busser was attached to the gage-supporting 
ara of each of the cantilevers to overcome frictional resistance. 
It wes found necessary to devise a pantograph seeengenna’s te relieve 
_Yension da the hose between the castilever load end the fixed end of 
the hose ¢omnecting ren tn use, the lead defleetion cheracteristica 
of each benm vill be deteruined in place by ugasuresents With know: 
loads just ‘ooh and after each wat. 
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